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Bacterial Pigments. Most of the species of bacteria possess
coloring matter of some type which is manifest when large numbers
of cells are together in colonies, and when they are grown on cer-
tain types of media, such as potato.
The exact chemical structure of these pigments is not known
because the collection and purification of them is very difficult.
The pigments which have been studied have been grouped with
similar materials, on the basis of chemical tests, which are obtained
from animals and plants. One of the most common pigments found
in bacteria, especially the cocci, is a carotin-like substance which is
insoluble in water but is soluble in fat extractives. Many of the red,
orange, and yellow pigments belong to this group. A second type
of pigment is water soluble and belongs to the anthocyanins so
abundant in fruits and plants.
Pigments may be cellular, that is, an integral part of the cell
protoplasm, such as bacteriopurpurin in sulphur bacteria, and
sulphur granules in Beggiatoa. The coloring matter also may be
present in the cell walls of certain bacteria and in molds, or it may
be present in the sheaths which surround the cells. Some bacteria
produce extracellular pigments, some of which accumulate about
the cell as in the case of Serratia marcescens, or they may diffuse
into the surrounding media. This latter type, excreted by Pseu-
domonas aeruginosay is a leuco compound which is oxidized to a
green color and then to brown in the media.
Many bacteria produce pigments which appear to change in
color under reflected light. Such colonies of bacteria are called
fluorescent. Fluorescence, as was noted concerning the color of
pigments, is used in the classification of microorganisms. It often is
a normal characteristic of smooth (S) colonies as contrasted to the
rough (R), and there is some evidence that it is a factor associated
with virulence.
Other Substances. The presence of growth-stimulating sub-
stances in bacteria has been reported; of these bios is the oldest and
most thoroughly studied. Little is known of the substance, however,
except the fact that it is a material which does stimulate growth,
especially in yeasts from which it has been commonly extracted.
The presence of vitamins in microorganisms has been care-
fully investigated. Vitamin B is the only one which has been ob-
served. It has been found in a number of species of yeasts and in a
few species of bacteria.
Free sulphur globules are found in many of the Thiobacteriales,
in the filaments of Beggiatoa and certain spirilla. Iron oxides are
found in the sheaths of the so-called "iron bacteria" which are often
present in water supplies with a high iron content. Crystals of